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WUDQVPLWWHGWKURXJKVDWHOOLWHDORQJZLWKORFDWLRQUHIHUHQFHWRWKHVKRUHVWDWLRQIDFLOLW\>@7KHPDMRUDSSOLFDWLRQVRI




ZKLFK FRVWV DERXW  ODNKV > @7KLV LV SURQH WRJDOYDQLF FRUURVLRQZKLFK FDXVHVSLWWLQJ ,W KDV WREHSRZGHU
FRDWHGDQGSDLQWHGUHJXODUO\ZKLFKLQFUHDVHVWKHPDLQWHQDQFHFRVWV,WLVDOVRKHDY\WRKDQGOH>@
,Q UHFHQW SDVW FRPSRVLWHV KDYH EHHQ DGRSWHG LQ DSSOLFDWLRQVZKHUHZHLJKW DQG FRUURVLRQ DUH WR EHPLWLJDWHG
HVSHFLDOO\LQPDULQHDSSOLFDWLRQV>@)HZVWXGLHVRQXWLOL]LQJ*)53IRULQVWUXPHQWKRXVLQJDUHDYDLODEOH>@EXWDUH
QRWVXIILFLHQWWRHVWDEOLVKZLWKFRQILGHQFHWKHIHDVLELOLW\RIWKHVHFRPSRVLWHVIRULQVWUXPHQWKRXVLQJ

















































0DWHULDO SURSHUWLHV DQG VHFWLRQ DUH GHILQHG LQ WKH SURSHUW\ PRGXOH DV IROORZV 2UWKRWURSLF SURSHUWLHV
FRUUHVSRQGLQJ WR JODVV ILEUH YLQ\O HVWHU FRPSRVLWH DUH DVVLJQHG WR GLIIHUHQW SOLHV LQ WKH F\OLQGHU XVLQJ PDWHULDO
SURSHUW\ PRGXOH 7KHVH SURSHUWLHV DUH GHWHUPLQHG H[SHULPHQWDOO\ E\ WHVWLQJ JODVV ILEUH YLQ\O HVWHU VDPSOHV
)ROORZLQJ WZR FRQILJXUDWLRQV DUH VHWXS IRU ILEUH RULHQWDWLRQ XVLQJ FRPSRVLWH OD\XS PDQDJHU ,Q WKH ILUVW
FRQILJXUDWLRQDOOOD\HUVFRQVLGHUHGDUHDVVLJQHGRULHQWDWLRQ,QWKHVHFRQGFRQILJXUDWLRQH[WUHPHWZRSOLHV
DUH DVVLJQHG  DQG LQWHUPHGLDWH  SOLHV DUH FRQVLGHUHG DV  RULHQWDWLRQ 7KH VWDFNLQJ GLUHFWLRQ DQG WKH









IURP N1 WR N1 ZLWK DQ LQWHUYDO RI N1 7KH ORDG OLPLW RI N1 LV FKRVHQ E\ UHYHUVH LWHUDWLRQV




MREIRUDQDO\VLVDQGPRQLWRU WKHSURJUHVV6WDWLFVWUHVVDQDO\VLV LVGRQHIRUVROYLQJ WKHSUREOHPE\QHJOHFWLQJ WKH
LQHUWLDOHIIHFWVDQGLJQRULQJWKHWLPHGHSHQGHQWPDWHULDOHIIHFWV5DWHGHSHQGHQWSODVWLFLW\DQGK\VWHUHWLFEHKDYLRU















WKHPLGGOH OD\HUVDUHH[SHULHQFLQJ OHVVVWUHVV7KLVPLJKWEHGXH WR WKHUHVROXWLRQRI ORDGDORQJ WKH OD\HUHG
SOLHV7KXVWKHHIIHFWLYHFRPSUHVVLYHVWUHVVLVUHGXFHGLQWKHORDGLQJGLUHFWLRQIRUWKHLQWHUPHGLDWHSOLHVFRPSDUHGWR
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+LVWRJUDP RI DYHUDJH VWUHVVHV IRU WZR GLIIHUHQW SO\ FRQILJXUDWLRQV FRQVLGHUHG LV VKRZQ LQ )LJ  ,W FRXOG EH










SOLHV UHVSHFWLYHO\7KXV LW FDQEH FRQFOXGHG WKDW D OD\HUHG*)9(FRPSRVLWHZLWK DOO RULHQWDWLRQ LVZHOO
VXLWHGIRUWKHXVHLQLQVWUXPHQWKRXVLQJFRPSDUHGWRWKHRWKHURULHQWDWLRQFRQVLGHUHG
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